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(54) Mobile communication terminal for viewing HTML documents with smart scrolling 



(57) A terminal device for mobile communication 
and a screen display method are provided for appropri- 
ately correcting the amount of scrolling so that a display 
element should not be displayed across the boundary of 
a display screen when the screen with a plurality of dis- 
play elements of different types mixed therein is 
scrolled. 

A scroll instruction unit (103) outputs a scroll 
instruction such as one-line vertical scrolling based on 
the operation inputted by a user through an input unit 
(101). A basic amount determination unit (104) deter- 
mines a basic moving amount according to the scroll 
instruction. A display element searching unit (106) cal- 
culates a provisional display start position based on the 
basic moving amount and a display start position held in 
a display element information holding unit (105), and 
searches for a display element that is supposed to be 
displayed across the boundary of the display screen. An 
offset determination unit (107) determines one of the 
display elements as a reference display element based 
on priority information, and calculates an offset moving 
amount. A calculation unit (108) calculates an actual 
moving amount on the display screen by adding the off- 
set moving amount to the basic moving amount 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] This mvention relates to terminal devices for 
mobile communication and screen display methods per- 
formed by such devices and, more specifically, to a ter- 
minal device for mobile communication to carry out data 
communications with an external server through a dig- 
ital networl^ and to appropriately scroll a display element 
such as a character and image on a display screen 
included in the device, and a screen display method 
perfomned by such device. 

Description of the Background Art 

[0002] in recent years, with the widespread use of 
the Internet, documents written in description language 
such as HTML (Hypertext Markup Language) have 
been exchanged. As well known, such description lan- 
guage allows free arrangement of a plurality of display 
elements such as characters and images composing a 
document. 

[0003] The HTML is standardized by W3C (World 
Wide Web Consortium), and standardization of HTML 
Ver. 4.0 has been complete. The details on the HTML 
are disclosed in http://www.w3c.org/. 
[0004] In general, a document written in such 
description language is displayed or scrolled by using a 
document processing software called Web browser. 
Such Web browser is also Incorporated in personal 
portable tenninals such as PDAs (Personal Digital 
Assistants) having communication functions and cellu- 
lar phones to allow wireless access to the Internet. 
Therefore, irrespective of wired or wireless, Internet 
access has become active for a wide variety of pur- 
poses such as exchanging electronic mails. 
[0005] The display screen of the personal portable 
terminals is so small for the purpose of portability that 
only a limited number of display elements can be dis- 
played. Further, the resolution of the display screen var- 
ies according to models. Therefore, to display elements 
that cannot be displayed on a single screen in such 
portable terminals, the screen is scrolled a line or page 
to sequentially display those elements. Therefore, how 
the scrolled screen is viewable on a limited size of the 
display screen becomes very important 
[0006] For scrolling, a technique of scrolling and 
displaying a screen based on the size of characters is 
disclosed in Japanese Patent Laying-Open No. 10- 
187136 (1998-187136), although this publication is not 
specifically for personal portable terminals. 
[0007] The technique disclosed in this publication 
relates to a document processing device that displays a 
document with a plurality of characters of different sizes 
mixed in one line on a display screen for editing and cre- 
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ating. To achieve such device, the document processing 
device includes at least a cursor to be displayed for 
specifying a position (line) of a desired character dis- 
played on the display screen, a move instructing unit 

5 instructing movement one line upward or downward 
from the line where the cursor is located, and a scroll 
unit scrolling up or down the display screen according to 
an amount of movement based on the height of the 
character if the character to be displayed after cursor 

10 movement is supposed to be displayed across a bound- 
ary of the display screen. With these components, the 
technique disclosed in the publication allows scrolling 
so that the displayed characters will not be interrupted 
on the boundary of the display screen. 

15 [0008] As described above, the display screen of 
the personal portable terminal is so small that displ^ 
elements that can be displayed at a time are limited. On 
the other hand, a plurality of display element of different 
types can be freely arranged on HTML documents. Fur- 

20 thermore, these elements on HTML documents can be 
set so as to be selected by users (such as "execute" and 
"send"). 

[0009] However, free arrangement of display ele- 
ments greatly increases the possibility of causing a 

25 problem that some of the display elements might be dis- 
played across the boundary of the display screen when 
the display screen is scrolled up or down a line or page. 
Therefore, the number of display elements that can be 
recognized in their entirety is reduced, thereby disad- 

30 vantageously inhibiting recognizable display elements 
from being displayed on a single screen. Another disad- 
vantage Is that users may have to select a selectable 
display element without recognizing it in its entirety. 
[0010] The above problems cannot be solved even 

35 with the technique disclosed in the above publication as 
long as a plurality of display elements of different types 
can be freely arranged. 

SUMMARY OF THE INVENTION 

40 

[0011] Therefore, an object of the present invention 
is to provide a terminal device for mobile communication 
that, when scrolling a display screen of a document 
which a plurality of display elements of different types 

45 are mixed, searches for a display element that is sup- 
posed to be displayed across the boundary of a display 
screen and appropriately corrects the amount of scroll- 
ing so that the display element is not across the bound- 
ary, and a screen display method performed by such 

50 device. Therefore, it is possible to increase the number 
of display elements that can be recognized in their 
entirety by users on the display screen, select a selecta- 
ble display element while being recognized in its entirety 
by the users, and further provide more recognizable 

55 information to the user. 

[0012] The present invention has the following fea- 
tures to solve the object above. 

[0013] A first aspect of the present invention is 
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directed to a terminal device for mobile communication 
enabling data communication with an external server 
through a digital network and displaying a document 
composed of display elements of different types such as 
characters and images, comprising: 5 

a reception unit operable to receive a scroll instruc- 
tion for scrolling a display screen from a user; 
a basic amount determination unit, responsive to 
the scroll instruction from the reception unit, opera- 10 
ble to determine a basic moving amount according 
to the scroll instruction; 

a display element information holding unit operable 
to hold information required for displaying the dis- 
play elements composing the document; 15 
a display element searching unit operable to search 
tiie display elements for a reference- display ele- 
ment that is supposed to be displayed across a 
boundary of the display screen If the display screen 
is scrolled based on the basic moving amount 20 
determined by the basic amount determination unit, 
by using the information held by the display element 
information holding unit; 

an offset determination unit operable to calculate 
an offset moving amount based on the reference 25 
display element found by the display element 
searching unit; 

a calculation unit operable to calculate an actual 
moving amount from the basic moving amount 
determined by the basic amount determination unit 30 
and the offset moving amount calculated by the off- 
set determination unit; and 

a display processing unit operable to scroll the dis- 
play screen according to the actual moving amount 
calculated by the calculation unit. 35 



[001 4] As described above, in the first aspect, when 
a document composed of display elements of different 
types is scrolled on the display screen, the display ele- 
ment that is supposed to be displayed across the 
boundary of the screen is searched, and the scrolling 
amount is corrected so that the display element should 
not be displayed across the boundary. Therefore, it is 
possible to in crease the number of display elements 
that can be recognized in their entirety by users on the 
display screen, select a selectable display element 
while being recognized in its entirety by the users, and 
further provide more recognizable information to the 
users. 

[0015] According to a second aspect, in the first 
aspect. 



the offset determination unit previously has priority 
information indicating priorities of the display ele- 
ments that are possibly referred to; and if the dis- 
play element searching unit finds a plurality of 
display elements that are possibly referred to, cal- 
culates the offset moving amount based on one of 
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the plurality of display elements that is determined 
as the reference display element according to the 
priority information. 

[0016] As described above, in the second aspect, if 
display elements of different types are supposed to be 
displayed across the boundary of the screen, the scroll-, 
ing amount is corrected with reference to the display 
element having the highest priority to be displayed. 
Therefore, it is possible to correct scrolling with refer- 
ence to a compound element that enables a user to per- 
form instructing operation, a text element whose 
characters should be recognized, and the like, thereby 
improving operability such as to prevent users from 
erroneous operation and to enhance element recogni- 
tion. 

[0017] According to third and fourth aspects, in the 
first and second aspects, respectively, 

if the display element searching unit finds the dis- 
play element that is predetermined not to be 
referred to as the reference display element, the off- 
set determination unit calculates the offset moving 
amount without considering the display element. 

[0018] As described above, in the third and fourth 
aspects, the display element that is predetermined not 
to be referred to is excluded. Therefore, scroll correction 
can be made faster. 

[0019] According to fifth to eighth aspects that are 
preferable, in the first to fourth aspects, respectively, 

the reception unit receives the scroll instruction for 
one-line/one-page vertical scrolling; and 
the basic amount determination unit determines the 
basic moving amount according to the scroll 
Instruction for the one-line/one-page vertical scroll- 
ing. 

[0020] According to ninth to twelfth aspects that are 
preferable, in the fifth to eighth aspects, respectively, 

the display element searching unit takes an upper 
side of the display screen (a line between upper-left 
and upper-right ends) as the boundary. 

[0021] As described above, in the fifth to twelfth 
aspects, a typical technique for vertical scrolling is 
described. Therefore, it is possible to correct Scrolling 
always with reference to the upper side of the screen. 
[0022] According to thirteenth to sixteenth aspects, 
in the ninth to twelfth aspects, respectively, 

the offset determination unit compares a height of 
the reference display element on and/or off the dis- 
play screen with a predetemiined reference value, 
and takes the height equal to or snnaller than the 
reference value as the offset moving amount. 
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[0023] As described above, in the thirteenth to six- 
teenth aspects, scroll correction is made vertically 
based on the positional relation between the reference 
display element and the boundary. Therefore, scroll cor- 
rection can be varied according to the displayed screen 
so as to become appropriate most. 

[0024] A seventeenth aspect is directed to a 
method of displaying a document composed of display 
elements of different types such as characters and 
images using previously provided information required 
for displaying the display elements, comprising the 
steps of: 

receiving a scroll instruction for scrolling a display 
screen from a user; 

determining a basic moving amount according to 
the scroii instruction; 

searching the display elements for a reference dis- 
play element that is supposed to be displayed 
across a boundary of the display screen if the dis- 
play screen is scrolled based on the basic moving 
amount, by using the information; 
calculating an offset moving amount based on the 
reference display element found in the searching 
step; 

calculating an actual moving amount from the basic 
moving amount and the offset moving amount; and 
scrolling the display screen according to the actual 
moving amount. 

[0025] According to an eighteenth aspect, in the 
seventeenth aspect, 

priority information indicating priorities of the dis- 
play elements that are possibly referred to is previ- 
ously provided; and 

if a plurality of display elements that are possibly 
referred to are found In the searching step, the off- 
set moving amount is calculated in the offset mov- 
ing amount calculating step based on one of the 
plurality of display elements that is determined as 
the reference display element according to the pri- 
ority information. 

[0026] According to nineteenth and twentieth 
aspects, in the seventeenth and eighteenth aspects, 
respectively, 

if the display element that is predetermined not to 
be refen-ed to as the reference display element is 
found in the searching step, the offset moving 
amount Is calculated in the offset moving amount 
calculating step without considering the display ele- 
ment. 

[0027] According to twenty-first to twenty-fourth 
aspects that are preferable, in the seventeenth to twen- 
tieth aspects, respectively, 
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in the instructing step, the scroii instruction for one- 
llne/one-page vertical scrolling is received; and 
in the determining step, the basic moving amount is 
detemnined according to the scroll instruction for 
one-line/one-page vertical scrolling. 

[0028] According to twenty-fifth to twenty-eighth 
aspects that are preferable, in the twenty-first to twenty- 
fourth aspects, respectively, 

in the searching step, an upper side of the display 
screen (a line between upper-left and upper-right 
ends) is taken as the boundary. 

[0029] According to twenty-ninth to thirty-second 
aspects, in the twenty-fifth to twenty-eighth aspects, 
respectively, 

in the offset moving amount calculating step, a 
height of the reference display element on and/or 
off the display screen is compared with a predeter- 
mined reference value, and the height equal to or 
smaller than the reference value is taken as the off- 
set moving amount. 

[0030] As described above, in the seventeenth to 
thirty-second aspects, a screen display method per- 
formed by the terminal device for mobile communication 
in the first to sixteenth aspects is described. Applying 
this method to various terminal devices for mobile com- 
munication can produce useful effects as described 
above. 

[0031] These and other objects, features, aspects 
and advantages of the present invention will become 
more apparent from the following detailed description of 
the present invention when taken in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0032] 

FIG. 1 is a diagram illustrating a system configura- 
tion of a typical network environment in which a ter- 
minal device for mobile communication of the 
present invention is used; 

FIG. 2 is a block diagram showing the configuration 
of the terminal device according to one embodi- 
ment of the present invention; 
FIG. 3 shows one example of data received through 
an external digital network by a receiving unit 100; 
FIG. 4 is a table conceptually showing one example 
of layout information generated and held by a dis- 
play element information holding unit 105 based on 
the data shown in FIG. 3; 

FIG. 5 shows one example of an image displayed 
on a display 102 according to the layout information 
shown in FIG. 4; 
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FIG. 6 Is a flow chart showing screen display oper- 
ation for scrolling performed by the terminal device 
according to the embodiment of the present inven- 
tion; 

FIG. 7 is a table conceptually showing one example 5 
of moving amount information held in advance by a 
basic amount determination unit 104; 
FIG. 8 is a table conceptually showing one example 
of scroll correction information held in advance by 
an offset determination unit 107; io 
FIG. 9 is a flow chart showing a subroutine step of 
calculating an offset moving amount performed by 
the offset determination unit 1 07; 
FIG. 10 shows tables conceptually illustrating lay- 
out information held by the display element infomna- is 
tion holding unit 1 05 in a first specific example; 
FIG. 11 shows diagrams illustrating images dis- 
played on the display 102 in the first specific exam- 
ple; 

FIG. 12 shows tables conceptually illustrating lay- 20 
out information held by the display element informa- 
tion holding unit 1 05 in a second specific example; 
FIG. 13 shows diagrams illustrating images dis- 
played on the display 102 in the second specific 
example; 25 
FIG. 14 shows tables conceptually illustrating lay- 
out information held by the display element infomria- 
tion holding unit 1 05 in a third specific example; and 
FIG. 15 shows diagrams illustrating images dis- 
played on the display 1 02 in the third specific exam- 30 
pie. 

PESCRIPTION OF THE PREFERRED EMBODIMENT 

[0033] FIG. 1 is a diagram illustrating a system con- 35 
figuration of a typical network environment in which a 
terminal device for mobile communication of the present 
Invention is used. As shown in FIG. 1, the terminal 
device of the present invention is for use mainly in data 
communication with an external content server (such as 40 
WWW) through a digital network such as the Internet. 
[0034] The configuration and operation of the termi- 
nal device of the present invention that can be used in 
the above system configuration is now described in 
detail with reference to FIGS. 2 to 15. 45 
[0035] First, a basic screen displaying operation 
performed by the terminal device according to one 
embodiment of the present invention is described below 
by referring to FIGS. 2 to 5. 

[0036] FIG. 2 is a block diagram showing the config- so 
uration of the terminal device according to the embodi- 
ment of the present Invention. In FIG. 2, the terminal 
device includes a receiving unit 1 00, an input unit 1 01 , a 
display 102, a scroll instruction unit 103. a basic amount 
determination unit 104, a displ^ element infomriation ss 
holding unit 105, a display element searching unit 106, 
an offset determination unit 107, a calculation unit 108, 
and a display processing unit 1 09. 
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[0037] FIG. 3 shows one example of data received 

through an external digital network by the receiving unit 
100. FIG. 4 is a table conceptually showing one exam- 
ple of layout information generated and held by the dis- 
play element information holding unit 1 05 based on the 
data shown in FIG, 3. FIG. 5 shows one example of an 
image displayed on the display 102 according to the lay- 
out information shown in FIG. 4. 
[0038] The receiving unit 100 receives data such as 
an HTML document file through the external digital net- 
work, and provides the data to the display element infor- 
mation holding unit 1 05. 

[0039] The display element information holding unit 
105 analyzes the data provided by the receiving unit 
100 with a predetermined technique (provided by a 
browser in use), generates layout information required 
for screen display on the display 1 02, and then holds the 
infomnation therein. For example, if the data is an HTML 
document file as shown in FIG. 3, the display element 
information holding unit 105 analyzes the data, gener- 
ates layout information of each display element in con- 
ceptual form as shown in FIG. 4, and then holds the 
generated information therein. Note that the display ele- 
ment information holding unit 105 also holds layout 
infonnation for data previously stored in the devbe such 
as display data for setting functions. 
[0040] In FIG. 4, display start position coordinates 
represent one dot position for all display elements.:being 
displayed that is located on the display screen and 
appears on the upper-left corner of the screen. In the 
display state of FIG. 5, X and Y coordinates are both 0 
dot. Further, a display element represented by Element 
ID "0001 " is a bit map (BMP) element whose upper-left 
dot is specified by X and Y coordinates (0, 0), having a 
width of 30 dots and a height of 50 dots, and its content 
is a data string of a bit map body. A display element rep- 
resented by Element ID "0002" is a text element whose 
upper-left dot Is specified by X and Y coordinates (0, 
50), having a width of 48 dots and a height of 15 dots, 
and its content is a character sting "ABC". A display ele- 
ment represented by Element ID "0003" Is a line ele- 
ment whose upper-left dot is specified by X and Y 
coordinates (0, 65), having a width of 50 dots and a 
height of 5 dots. A display element represented by Ele- 
ment ID "0004" is a compound-1 element (consisting of 
two or more different display elements) whose upper- 
left dot is specified by X and Y coordinates (0, 70), hav- 
ing a width of 40 dots and a height of 20 dots, and its 
content is combined data of a character string "send" 
and an oval line. 

[0041] The display processing unit 109 performs 
scroll correction, which will be described later. Then, 
referring to the layout information held in the display ele- 
ment information holding unit 1 05, the display process- 
ing unit 109 generates display data of the display 
element to be displayed on the screen of the display 1 02 
with reference to the display start position coordinates, 
then outputs the display data to the display 102. 
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[0042] FiG. 5 shows the image displayed on the 
screen of the display 1 02 according to the layout infor- 
mation shown in FIG. 4. A screen 501 in FIG. 5 is a dis- 
play screen ot 100 x 120 dots, tor example, on the 
display 1 02. 

[0043] Described next is screen display operation 
for scrolling performed by the terminal device according 
to the present embodiment further referring to FIGS. 6 
to 9. 

[0044] FIG. 6 is a flow chart showing the screen dis- 
play operation for scrolling performed by the terminal 
device according to the embodiment of the present 
invention. FIG. 7 is a table conceptually showing one 
example of moving amount information held in advance 
by the basic amount determination unit 104. FIG. 8 is a 
table conceptually showing one example of scroll cor- 
rection information held in advance by the offset deter- 
mination unit 107. FIG. 9 is a flow chart showing a 
subroutine step of calculating an offset moving amount 
perfomned by the offset determination unit 107 in step 
S207 of FIG. 6. 

[0045] The input unit 101 is exemplarlly imple- 
mented by an input button, transferring input operation 
by the user to the scroll instruction unit 103. 
[0046] Based on the operation transferred from the 
input unit 101, the scroll instruction unit 103 outputs a 
scroll instruction of scrolling up or down a line (hereinaf- 
ter collectively referred to as one-line vertical scrolling) 
or scrolling up or down a page (hereinafter collectively 
referred to as one-page vertical scrolling) to the basic 
amount determination unit 104 (step S201). 
[0047] The basic amount determination unit 104 
determines the moving direction and moving amount 
according to the scroll instruction provided by the scroll 
instruction unit 103 (step S202). The basic amount 
determination unit 104 determines the moving amount 
using moving amount Information (FIG. 7) held in 
advance therein. By way of example, In FIG. 7, the basic 
amount determination unit 1 04 determines the moving 
amount as "15 dots" if the scroll instruction is one-line 
vertical scrolling, while "120 dots" if the instruction is 
one-page vertical scrolling. Note that this moving 
amount Information can be arbitrarily set based on the 
screen size of the display 102 included in the terminal 
device, and the like. The moving direction and moving 
amount determined by the basic amount determination 
unit 104 (hereinafter collectively referred to as basic 
moving amount) is provided to the display element 
searching unit 106, the offset detemnination unit 107, 
and the actual moving amount calculation unit 108. 
[0048] The display element searching unit 106 first 
calculates provisional display start position coordinates 
after movement of the display screen based on the 
basic moving amount provided by the basic amount 
determination unit 104 and the display start position 
coordinates held in the display element infomiation 
holding unit 105. The display element searching unit 
1 06 then searches the layout information held in the dis- 
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play element information holding unit 1 05 for the display 
element that is supposed to be displayed across a pre- 
determined boundary of the display screen if display is 
made based on the calculated provisional display start 
5 position coordinates (step S203). In the present embod- 
iment, the boundary is taken as the upper side of the 
display screen (a line between the upper-left and upper- 
right ends). 

[0049] The offset determination unit 107 first deter- 
to mines whether there is any display element to be dis- 
played across the boundary of the display screen or not, 
based on the results in the display element searching 
unit 106 (step S204). If such display element exists, the 
offset determination unit 107 further determines 

15 whether the number of such elements is one, or two or 
more (step S205). When determining in step S205 that 
two or more display elements exist, the offset determi- 
nation unit 1 07 determines one of the display elements 
as a display element to be referred to for scroll correc- 

20 tion (hereinafter referred to as reference display ele- 
ment) based on the priority included in scroll correction 
information held in advance therein (step S206). 
[0050] Here, the scroll correction infonnation held in 
advance in the offset detemnination unit 107 is as such 

25 shown in FIG. 8. In the scroll correction information, pri- 
ority infomiation, correction reference value (hereinafter 
simply referred to as reference value), and correction 
priority area are provided for each display element that 
can be referred to for scroll correction. Priority infonna- 

30 tion is used for determining the reference display ele- 
ment among a plurality of display elements that are 
supposed to be displayed across the boundary of the 
display screen. The priority information can be arbitrar- 
ily determined according to the specifications and 

35 objects of the terminal. In FIG. 8, the compound-1 ele- 
ment which enables the user to perform Instructing 
operation is given highest priority, then the text element 
whose characters should be recognized, and then the 
line element. This priority order is determined in order to 

40 improve operability, that is, to prevent users from erro- 
neous operation and to enhance element recognition. 
The reference value is determined in advance based on 
the moving amount information shown in FIG. 7 and the 
maximum height of each display element (such height is 

45 previously set in the terminal device), and used for cal- 
culating the offset moving amount, which will be 
described later. This reference value is preferably less 
than the moving amount of one-line vertical scrolling, 
and equal to or larger than half of the maximum height 

50 of the display element. The correction priority area is 
used for determining the direction for correction. 
[0051 ] Note that if a plurality of different display ele- 
ments of the same type exist (for example, two text ele- 
ments with different heights), each element may be 

55 provided with different scroll correction information. Fur- 
thermore, in FIG. 8, although not being referred to for 
correction, the bit map element that is low in height 
excluding background may be provided with scroll cor- 
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rection information for correction. 

[0052] After determining the reference display ele- 
ment, the offset determination unit 107 calculates the 
offset moving amount based on the moving direction 
provided by the basic amount determination unit 104 s 
and the reference value and correction priority area of 
the scroll correction information (FIG. 8) (step S207). 
which is now described below with reference to FIGS. 8 
and 9. 

[0053] The offset determination unit 107 deter- io 
mines the con-ection priority area "on-screen" referring 
to "downward scrolling" of the correction priority area 
when the moving direction is "downward", while -off- 
screen" referring to "upward scrolling" when the moving 
direction is "upward" (step S301 ). Next, the offset deter- is 
mination unit 107 calculates a height HI of the refer- 
ence display element in the determined . correction 
priority area, and determines whether the height HI is 
equal to or smaller than a reference value R (HI < R) or 
not (step S302). If It is determined in step S302 that the 20 
height HI is not larger than the reference value R, the 
offset determination unit 107 determines a positive 
value of the height HI (+H1) as the offset moving 
amount (step S304). On the other hand, if it is deter- 
mined in step S302 that the height H1 is larger than the 25 
reference value R, the offset determination unit 107 cal- 
culates a height H2 of the reference display element 
outside the determined correction priority area ("off- 
screen" if the conrection priority area is "on-screen", and 
vice versa) to further determines whether the height H2 30 
is equal to or smaller than the reference value R (H2 ^ 
R) or not (step S303). If it is detennined in step S303 
that the height H2 is not larger than the reference value 
R, the offset detemnination unit 107 detemriines a nega- 
tive value of the height H2 (-H2) as the offset moving 35 
amount (step S305). On the other hand, if it is deter- 
mined in step S303 that the height H2 is larger than the 
reference value R, the offset determination unit 107 
determines the offset moving amount as "0" (step 
S306). 40 
[0054] The calculation unit 1 08 adds the offset mov- 
ing amount provided by the offset determination unit 
1 07 to the basic moving amount provided by the basic 
amount determination unit 104 to calculate the amount 
of actual moving on the display screen (hereinafter 45 
referred to as actual moving amount) (step S208). 
[0055] The display processing unit 1 09 updates the 
current display start position coordinates of the layout 
information held in the display element information hold- 
ing unit 105 by adding the actual moving amount calcu- so 
lated by the calculation unit 108 (step S209). The 
display processing unit 109 then refers to the layout 
information held in the display element information hold- 
ing unit 105, generates display data of the display ele- 
ment to be displayed on the screen of the display 1 02 55 
with reference to the updated display start position coor- 
dinates, and then outputs the display data to the display 
102 (step S210). 
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[0056] Next, specifically described is screen display 
operation (method) perfomned by the terminal device 
according to the present embodiment with reference to 
examples shown in FIGS. 1 0 to 1 5. 

[0057] Note that in the following examples, assume 
that the scroll instruction unit 103 previously holds the 
moving amount information as shown in FIG. 7. Further, 
assume that the offset determination unit 1 07 previously 
holds the scroll correction information as shown in FIG. 
8. Still further, screen display operation in each example 
is perfomned from (1 ) to (6) in sequence. 

■r 

(First example) 

[0058] In a first example, assume that the layout 
infomnation as shown in a part indicated by (a) in FIG. 
10 is previously held in the display, element information 
holding unit 105. Also assume in the display 102 that an 
area 601 displayed as shown in a part indicated by (a) 
in FIG. 11 is to be scrolled up a line. 

(1 ) The basic amount determination unit 1 04 deter- 
mines the moving direction "downward" and the 
moving amount "15 dots" based on FIG. 7. accord- 
ing to the scroll instruction provided by the scroll 
instruction unit 1 03. 

(2) The display element searching unit 106 calcu- 
lates the provisional display start position coordi- 
nates (0, 15) from the display start position 
coordinates (0, 0) held in the display element infor- 
mation holding unit 105 according to the determina- 
tion of the basic amount determination unit .104. If 
the screen is scrolled to this calculated provisional 
coordinates, an area 602 shown in a part indicated 
by (b) in FIG. 1 1 is supposed to be displayed, but is 
actually not displayed. 

(3) Taking a horizontal line having the calculated 
provisional Y coordinate of 16 dots (the upper side 
of the display screen) as the boundary, the display 
element searching unit 106 searches the display 
element information held in the display element 
information holding unit 105 for any display element 
that is supposed to be displayed across the bound- 
ary. Specifically, the display element searching unit 
106 determines whether each display element sat- 
isfies (Y coordinate of the upper-left corner) < 15 < 
(Y coordinate of the upper-left corner + height). In 
this example, the display element searching unit 
106 retrieves one display element, that is. Element 
ID "0001 " as the reference display element. 

(4) Since one reference display element (text ele- 
ment) is retrieved, the offset determination unit 107 
detemriines the reference value "14 dots" and the 
correction priority area "on-screen" based on FIG. 8 
according to the determination of the basic amount 
determination unit 104. The offset determination 
unit 107 then determines whether a height 603 of 
Element ID "0001 " to be displayed on the screen is 
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equal to or smaller than the reference value (step 
S302 of FIG. 9). In this example, the height 603 (= 
5 dots) is smaller than the reference value (=14 
dots). Therefore, the offset determination unit 107 
determines the offset moving amount as "+5 dots' 5 
(step S304 of FIG. 9). 

(5) According to the calculation result "+5 dots" of 
the offset determination unit 107, and the determi- 
nation "downward** and "16 dots" of the basic 
amount determination unit 104, the calculation unit 10 
1 08 determines the actual moving amount as 20 (= 

15 + 5) dots downward. 

(6) Based on the calculation result "20 dots, down- 
ward", the display processing unit 1 09 updates the 
display start position coordinates held by display 15 
element Information holding unit 105 to (0, 20), as 
shown in a part indicated by (b) in FIG. 10, generat- 
ing and then displaying display data to be displayed 

on the display 102. An area 604 displayed on the 
display 1 02 after the screen is scrolled according to. 20 
the updated layout information is shown in a part 
indicated by (c) in FIG. 11. 

(Second example) 

25 

[0059] In a second example, assume that the layout 
information as shown in a part indicated by (a) in FIG. 
12 is previously held in the display element infonnation 
holding unit 1 05. Also assume In the display 1 02 that an 
area 701 displayed as shown in a part indicated by (a) 30 
in FIG. 1 3 is to be scrolled down a line. 

(1) The basic amount determination unit 104 deter- 
mines the moving direction "upward" and the mov- 
ing amount "15 dots" based on FIG. 7, according to 35 
the scroll instruction provided by the scroll instruc- 
tion unit 103. 

(2) The display element searching unit 106 calcu- 
lates the provisional display start position coordi- 
nates (0, 45) from the display start position 40 
coordinates (0, 60) held in the display element infor- 
mation holding unit 1 05 according to the determina- 
tion of the basic amount determination unit 104. If 
the screen is scrolled to this calculated provisional 
coordinates, an area 702 shown in a part indicated 45 
by (b) in FIG. 13 is supposed to be displayed, but is 
actually not displayed. 

(3) Taking a horizontal line having the calculated 
provisional Y coordinate of 45 dots (the upper side 

of the display screen) as the boundary, the display so 
element searching unit 106 searches the display 
element infonnation held in the display element 
information holding unit 105 for any display element 
to be displayed across the boundary. Specifically, 
the display element searching unit 1 06 determines 55 
whether each display element satisfies (Y coordi- 
nate of the upper-left corner) < 45 < (Y coordinate 
of the upper-left corner + height). In this example, 
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the display element searching unit 106 retrieves 
one display element, that is, Element ID "0003" as 
the reference display element. 

(4) Since one reference display elennent (com- 
pound-1 element) is retrieved, the offset determina- 
tion unit 107 determines the reference value "19 
dots" and the correction priority area "offscreen" 
based on FIG. 8 according to the determination of 
the basic amount determination unit 1 04. The offset 
determination unit 107 then determines whether a 
height 703 of Element ID "0003" to be displayed off 
the screen is equal to or smaller than the reference 
value (step 3302 of FIG. 9). in this example, the 
height 703 (== 20 dots) is larger than the reference 
value (= 19 dots). Therefore, the offset determina- 
tion unit 107 further determines whether a height 
704 of Element ID "0003" to be displayed on the 
screen is equal to or smaller than the reference 
value (step S303 of FIG. 9). Here, the height 704 
(=5 dots) is smaller than the reference value (=19 
dots). Therefore, the offset determination unit 107 
determines the offset moving amount as "-5 dots" 
(step S305 of FIG. 9). 

(5) According to the calculation result "-5 dots" of 
the offset determination unit 107, and the detenni- 
nation "upward" and "15 dots" of the baste amount 
determination unit 104, the calculation unit 108 
determines the actual moving amount as 10 (= 15 - 
5) dots upward. 

(6) Based on the calculation result "10 dots, 
upward", the display processing unit 109 updates 
the display start position coordinates held by dis- 
play element infonnation holding unit 105 to (0, 50), 
as shown in a part indicated by (b) in FIG. 12, gen- 
erating and then displaying display data to be dis- 
played on the display 102. An area 705 displayed 
on the display 102 after the screen is scrolled 
according to the updated layout Information is 
shown in a part indicated by (c) in FIG. 13. 

(Third example) 

[0060] In a third example, assume that the layout 
information as shown in a part indicated by (a) in FIG. 
14 is previously held in the display element information 
holding unit 105. Also assume in the display 102 that an 
area 801 displayed as shown in a part indicated by (a) 
in FIG. 15 is to be scrolled up a line. 

(1) The basic amount detemnination unit 104 deter- 
mines the moving direction "downward" and the 

moving amount "15 dots" based on FIG. 7, accord- 
ing to the scroll instruction provided by the scroll 
instruction unit 103. 

(2) The display element searching unit 1 06 calcu- 
lates the provisional display start position coordi- 
nates (0, 55) from the display start position 
coordinates (0, 40) held in the display element infer- 
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mation holding unit 105 according to the determina- 
tion of the basic amount determination unit 104. If 
the screen is scrolled to this calculated provisional 
coordinates, an area 802 shown in a part indicated 
by (b) in FIG. 1 5 is supposed to be displayed, but is 5 
actually not displayed. 

(3) Taking a horizontal line having the calculated 
provisional Y coordinate of 55 dots (the upper side 
of the display screen) as the boundary, the display 
element' searching unit 106 searches the display 10 
element information held in the display element 
information holding unit 1 05 for any display element 

to be displayed across the iDoundary. Spec'rficatty, 
the display element searching unit 1 06 determines 
whether each display element satisfies (Y coordi- 15 
nate of the upper-left corner) < 55 < (Y coordinate 
of the upper-left corner + height). In this example, 
the display element searching unit 106 retrieves 
two display elements, that is, Element IDs "0002" 
and "0003" as possible reference display elements. 20 

(4) Since two display elements are retrieved, the 
offset determination unit 107 first determines one of 
these display elements as the reference display 
element according to the priority information of the 
scroll correction information (FIG. 8). Here, the dis- 25 
play elements retrieved by the display element 
searching unit 106 are Element ID "0002" of a text 
element and Element ID "0003" of a composite- 1 
element. Therefore, the offset determination unit 

1 07 detemnines Element ID "0003" having the high- 30 
est priority as the reference display element. The 
offset determination unit 107 then determines the 
reference value "1 9 dots" and the correction priority 
area "on-screen" based on FIG. 8 according to the 
determination of the basic amount determination 35 
unit 104. The offset determination unit 107 then 
determines whether a height 803 of Element ID 
"0003" to be displayed on the screen is equal to or 
smaller than the reference value (step S302 of FIG. 

9). In this example, the height 803 (= 15 dots) is 40 
smaller than the reference value (=19 dots). There- 
fore, the offset determination unit 107 determines 
the offset moving amount as "+1 5 dots" (step S304 
of FIG. 9). 

(5) According to the calculation result "+15 dots" of 45 
the offset determination unit 107, and the determi- 
nation "downward" and "15 dots" of the basic 
amount determination unit 104, the calculation unit 

1 08 determines the actual moving amount as 30 (= 

15 + 15) dots downward. so 

(6) Based on the calculation result "30 dots, down- 
ward", the display processing unit 109 updates the 
display start position coordinates held by display 
element infonnation holding unit 105 to (0, 70), as 
shown in a part indicated by (b) in FIG. 1 4, generat- ss 

' ing and then displaying display data to be displayed 
on the display 102. An area 804 displayed on the 
display 102 after the screen is scrolled according to 
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the updated layout information is shown in a part 
indicated by (c) in FIG. 15. 

[0061] As described above, according to the termi- 
nal device for mobile communication and screen display 
method of the embodiment of the present invention, 
when a screen with a plurality of display elements of dif- 
ferent types mixed therein is scrolled, a display element 
that is supposed to be displayed across the boundary of 
the display screen is retrieved, and the amount of scroll- 
ing is corrected so that the display element is not dis- 
played across the boundary. If a plurality of displs^ 
elements are supposed to be displayed, across the 
boundary, the amount of scrolling is corrected with ref- 
erence to the display element having the highest prior- 
ity. 

[0062] Such scrolling correction can increase the 
number of display elements that can be recognized in 
their entirety by users on a display screen, and further 
enables the users to select a selectable display element 
while recognizing it in its entirety. Therefore, more rec- 
ognizable information can be provided for the users 
through the display screen. 

[0063] In the above embodiment, text, composite-1 , 
and line elements are exemplarily used as possible ref- 
erence display element. However, these display ele- 
ments may not be used by deleting the information 
about these display elements from the scroll correction 
information shown in FIG. 8. Also, any display elements 
of other types may be used by adding information about 
such display elements to the scroll correction informa- 
tion. 

[0064] Here, the display element not to be referred 
to may have no scroll correction information. Alterna- 
tively, such display element may have scroll correction 
infomnation, but may be temporarily Inhibited from being 
used as the reference display element (for example, no 
priority is provided). In this case, the user can arbitrarily 
set the reference display element through operation. 
[0065] Further, in the above embodiment, the dis- 
play element to be displayed across the boundary of the 
upper side of the display screen is retrieved as the ref- 
erence display element. However, searching may be 
made with reference to the lower side of the display 
screen (a line between the lower-left and lower-right 
ends). Also, the boundary may be varied according to 
the direction of scrolling. For example, the upper side of 
the display screen is taken as the boundary for upward 
scrolling, while the lower side for downward scrolling. 
[0066] Still further, although vertical scrolling is 
described In the above embodiment, the above 
described principle of the present invention can also be 
applied to horizontal (rightward and leftward) scrolling. 
Specifically, in such case, the basic amount determina- 
tion unit 1 04 has moving amount information about hor- 
izontal scrolling; the offset determination unit 107 has 
reference values as to horizontal scrolling; and the dis- 
play element searching unit 106 searches for any dis- 
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play element that is supposed to be displayed across 
the boundary, that is, the left side (a line between the 
upper-left and lower-left ends) or right side (a line 
between the upper-right and lower-right ends) of the 
display screen, as the reference display element. Such 5 
horizontal scrolling may be useful when an image cover- 
ing a wide range such as a map is to be displayed. 

[0067] While the invention has been described in 
detail, the foregoing description is in all aspects illustra- 
tive and not restrictive. It is understood that numerous 10 
other modifications and variations can be devised with- 
out departing from the scope of the invention. 

Claims 3 

15 

1. A terminal device for mobile communication ena- 
bling data communication with an external server 
through a digital network and displaying a docu- 
ment composed of display elements of different 
types such as characters and images, comprising: 20 

a reception unit (101, 103) operable to receive 
a scroll instruction for scrolling a display screen 
from a user; 4 
a basic amount determination unit (104), 25 
responsive to the scroll Instruction from said 
reception unit (101. 103). operable to deter- 
mine a basic moving amount according to the 
scroll instruction; 

a display element information holding unit 30 
(105) operable to hold infomriation required for 
displaying said display elements composing 
the document; 

a display element searching unit (1 06) opera- 5 
ble to search said display elements for a refer- 35 
ence display element that is supposed to be 
displayed across a boundary of said display 
screen If said display screen Is scrolled based 
on said basic moving amount determined by 
said basic amount determination unit (104), by 40 
using said information held by said display ele- 
ment infomnation holding unit (105); 
an offset determination unit (107) operable to 
calculate an offset moving amount based on 
said reference display element found by said 45 6, 
display element searching unit (106); 
a calculation unit (108) operable to calculate an 
actual moving amount from said basic moving 
amount determined by said basic amount 
determination unit (1 04) and said offset moving so 
amount calculated by said offset determination 
unit (107); and 

a display processing unit (109) operable to 
scroll said display screen according to said 
actual moving amount calculated by said calcu- ss 
lation unit (108). 7. 

2. The temiinal device for mobile communication 




according to claim 1 . wherein 

said offset determination unit (107) previously 
has priority information indicating priorities of 
said display elements that are possibly referred 
to; and if the display element searching unit 

(106) finds a plurality of display elements that 
are possibly referred to, calculates the offset 
moving amount based on one of said plurality 
of display elements that is determined as said 
reference display element according to said pri- 
ority information. 

The terminal device for mobile communication 
according to claim 1 , wherein 

if said display element searching unit (106) 
finds said display element that is predeter- 
mined not to be referred to as said reference 
display element, said offset determination unit 
(1 07^ calculates the offset moving amount with- 
out considering the display element. 

The terminal device for mobile communication 
according to claim 2, wherein 

if said display element searching unit (106) 
finds said display element that is predeter- 
mined not to be referred to as said reference 
display element, said offset determination unit 

(1 07) calculates the offset moving amount with- 
out considering the display element. 

The terminal device for mobile communication 
according to claim 1 . wherein 

said reception unit (101. 103) receives said 
scroll Instruction for one-llne/one-page vertical 
scrolling; and 

said basic amount determination . unit (104) 
determines said basic moving amount accord- 
ing to said scroll instruction for one-line/one- 
page vertical scrolling. 

The terminal device for mobile communication 
according to claim 2, wherein 

said reception unit (101, 103) receives said 
scroll instruction for one- line/one-page vertical 
scrolling; and 

said basic amount determination unit (104) 
determines said basic moving amount accord- 
ing to said scroll instruction for one-line/one- 
page vertical scrolling. 

The terminal device for mobile communication 
according to claim 3. wherein 
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said reception unit (101, 103) receives said 
scroll instruction for one-line/one-page vertical 
scrolling; and 

said basic amount determination unit (104) 
determines said basic moving amount accord- 5 
ing to said scroll instruction for one-line/one- 
page vertical scrolling. 

8. The terminal device for mobile communication 
according to claim 4, wherein io 

said reception unit (101, 103) receives said 
scroll instruction for one-line/one-page vertical 
scrolling; and 

said basic amount determination unit (104) is 
determines said basic moving amount accord- 
ing to said scroll instruction for one-line/one- 
page vertical scrolling. 

9. The terminal device for mobile communication 20 
according to claim 5, wherein 

said display element searching unit (1 06) takes 
an upper side of said display screen (a line 
between upper-left and upper-right ends) as 25 
said boundary. 

10. The terminal device for mobile communication 
according to claim 6, wherein 



30 



35 



said display element searching unit (1 06) takes 
an upper side of said display screen (a line 
between upper-left and upper-right ends) as 
said boundary. 

11. The terminal device for mobile communication 
according to claim 7, wherein 



said display element searching unit (106) takes 
an upper side of said display screen (a line 40 
between upper-left and upper-right ends) as 
said boundary. 

12. The terminal device for mobile communication 
according to claim 8, wherein 4S 

said display element searching unit (1 06) takes 
an upper side of said display screen (a line 
between upper-left and upper-right ends) as 
said boundary. so 

13. The terminal device for mobile communication 
according to claim 9, wherein 

said offset determination unit (1 07) compares a 55 
height of said reference display element on 
and/or off said display screen with a predeter- 
mined reference value, and takes the height 



equal to or smaller than the reference value as 
said offset moving amount. 

14. The terminal device for mobile communication 
according to claim 1 0, wherein 

said offset determination unit (1 07) compares a 
height of said reference display element on 
and/or off said display screen with a predeter- 
mined reference value, and takes the height 
equal to or smaller than the reference value as 
said offset moving amount. 

15. The terminal device for mobile communication 
according to claim 1 1 , wherein 

said offset determination unit (1 07) compares a 
height of said reference display element on 
and/or off said display screen with a predeter- 
mined reference value, and takes the height 
equal to or smaller than the reference value as 
said offset moving amount. 

16. The terminal device for mobile communication 
according to claim 12, wherein 

said offset determination unit (1 07) compares a 
height of said reference display element on 
and/or off said display screen with a predeter- 
mined reference value, and takes the height 
equal to or smaller than the reference value as 
said offset moving amount. 

17. A method of displaying a document composed of 
display elements of different types such as charac- 
ters and images using previously provided informa- 
tion required for displaying the display elements, 
comprising the steps of: 

receiving a scroll instruction for scrolling a dis- 
play screen from a user (step S201); 
determining a basic moving amount according 
to said scroll instruction (step S202); 
searching said display elements for a reference 
display element that is supposed to be dis- 
played across a boundary of said display 
screen if said display screen is scrolled based 
on said basic moving amount, by using said 
information (step S203); • 
calculating an offset moving amount based on 
said reference display element found in said 
searching step (step S207); 
calculating an actual moving annount from said 
basic moving amount* and said offset moving 
amount (step S208); and 
scrolling said display screen according to said 
actual moving amount (steps S209, S21 0). 
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18. The screen display method according to claim 17, 
wherein 




23. The screen display method according to claim 19, 
wherein 



priority infomnation indicating priorities of said 
display elements that are possibly refen-ed to is 5 
previously provided; and 
}f a plurality of display elements that are possi- 
bly referred to are found in said searching step 
(step S205), said offset moving amount Is cal- 
culated in said offset moving amount calculat- io 
ing step (step S207) based on one of said 
plurality of display elements that is determined 
as said reference display element according to 
said priority information. 

15 

19. The screen display method according to claim 17, 
wherein 

if said display element that is predetermined 
not to be referred to as said reference display 20 
element is found in said searching step (step 
S203), the offset moving amount is calculated 
in the offset moving amount calculating step 
(step S207) without considering the display 
element. 25 

20. The screen display method according to claim 1 8, 
wherein 

if said display element that is predetennined 30 
not to be referred to as said reference display 
element is found in said searching step (step 
S203), the offset moving amount is calculated 
in the offset moving amount calculating step 
(step S207) without considering the display 35 
element. 

21. The screen display method according to claim 17, 
wherein 

40 

in said instructing step (step S201), said scroll 
instruction for one-llne/one-page vertical scroll- 
ing Is received; and 

in said determining step (step S202), said 
basic moving amount is determined according 45 
to said scroll instruction for one-line/one-page 
vertical scrolling. 

22. The screen display method according to claim 18, 
wherein 50 

in said instructing step (step S201), said scroll 
instruction for one-line/one-page vertical scroll- 
ing is received; and 

in said determining step (step S202), said 55 
basic moving amount is detemriined according 
to said scroll instruction for one-line/one-page 
vertical scrolling. 



in said instructing step (step S201), said scroll 
instruction for one-line/one-page vertical scroll- 
ing is received; and 

in said detemriining step (step S202), said 
basic moving amount is determined according 
to said scroll instruction for one-line/one-page 
vertical scrolling. 

24. The screen display method according to claim 20, 
wherein 

in said instructing step (step S201), said scroll 
instruction for one-line/one-page vertical scroll- 
ing is received; and 

in said determining step (step S202), said 
basic moving amount is determined according 
to said scroll instruction for one-line/one-page 
vertical scrolling. 

25. The screen display method according to claim 21, 
wherein 

in said searching step (step S203), an upper 
side of said display screen (a line between 
upper-left and upper-right ends) is taken as 
said boundary. 

26. The screen display method according to claim 22, 
wherein 

in said searching step (step S203), an upper 
side of said display screen (a tine between 
upper-left and upper-right ends] is taken as 
said boundary. 

27. The screen display method according to claim 23, 
wherein 

in said searching step (step S203), an upper 
side of said display screen (a line between 
upper-left and upper-right ends) is taken as 
said boundary. 

28. The screen display method according to claim 24, 
wherein 

in said searching step (step S203), an upper 
side of said display screen (a line between 
upper-left and upper-right ends) is taken as 
said boundary. 

29. The screen display method according to claim 25, 
wherein 

in said offset moving amount calculating step 
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(step S207), a height of said reference display 
element on and/or off said display screen is 
compared with a predetermined reference 
value, and the height equal to or smaller than 
the reference value is taken as said offset mov- 
ing amount (steps S302 to S305). 

30. The screen display method according to claim 26, 
wherein 



10 



in said offset moving amount calculating step 
(step S207), a height of said reference display 
element on and/or off said display screen is 
compared with a predetermined reference 
value, and the height equal to or smaller than is 
the reference value is taken as said offset mov- 
ing amount (steps S302 to S305). 

31. The screen display method according to claim 27, 
wherein 20 

in said offset moving amount cabulating step 
(step S207), a height of said reference display 
element on and/or off said display screen is 
compared with a predetermined reference 25 
value, and the height equal to or smaller than 
the reference value is taken as said offset mov- 
ing amount (steps S302 to S305). 

32. The screen display method according to claim 28, 30 
wherein 

in said offset moving amount calculating step 
(step S207), a height of said reference display 
element on and/or off said display screen is 3S 
compared with a predetermined reference 
value, and the height equal to or smaller than 
the reference value is taken as said offset mov- 
ing amount (steps S302 to S305). 

40 



45 



50 



55 



13 



BNSDOCID: <EP 1055993A1_I_> 




FOR MOBILE 
COyyUNICATION 



e 



14 

BNSDOCfD: <EP 1055d93AlJ > 



EP 1 OSS 993 A1 



F I G. 2 



101 




t / 



103 




104 



BASIC AMOUNT 

DETERMINATION 

UNIT 



102 



DISPLAY 




109 



DISPLAY 

PROCESSING 

UNIT 




108 





107 



DETERMINATION 
UNIT 




106 



DISPLAY 
ELEMENT 
SEARCHING UNIT 



100 




105 



DISPLAY 
ELEMENT 
INFORMATION 
HOLDING UNIT 



15 



EP 1 055 993 A1 



« 



CO 




1— I CVJ CO 



w m fxi 



16 



BNSDOaD:<EP 1055993A1 I > 




EP 1 055 993 A1 




F I G. 4 





X COORDIMTC 


Y COORDINATE 


DISPLAY START POSITION 
COCHiDINATES 


0 


0 



ELEMEOT ID 


TYPE 


X 


Y 


WIDTH 


HEIGHT 


CWTTENT 


0001 


' BMP 


0 


0 


30 


50 


BMP 
BODY 


0002 


TEXT 


0 


50 


48 


15 


'ABC' 


0003 


LINE 


0 


65 


50 


5 


NONE 


0004 


COMPOUND 
1 


0 


70 


40 


20 


'SEND' 
+ OVAL 


• 

» 
• 

• 


• 
• 

m 

• 


• 
• 

< 


• 

• 
• 

m 


• 

• 

• 

m 


■ 

• 
• 

• 


• 

• 
• 



[UNIT: DOT] 



17 



BNSOCX:iD: <EP 1055993A1 I > 



4 




EP 1 055 993 A1 




F I G. 5 



(0. 0) 



100 DOTS 



ELEUENT id: 0001 



EU 



(0, 50.) 
EOT ID'O0O2 9^ 

(0, 65) 
(0, 70) 




(30. 0) 



ABC 




EL] 



rr id: 0003 

(0, 90) 



ELEHENT 10=0004 




SEND 



(40, 90) 



501 



120 DOTS 



18 



SNSDCXia <EP 105S993A1J_> 




EP 1 055 993 A1 




F I G. 6 



S201 




S202 



CALCULATE BASIC MOVING AMOUNT 



I 



1 



S203 



SEARCH FOR DISPLAY ELEMENT TO 
m DISPLAYED ACROSS BOUNDARY 




DETERMINE REFERENCE DISPLAY 
ELEMENT 




CALCULATE ACTUAL MOVING AMOUNT 



I 



I 



S209 



UPDATE DISPLAY START POSITION 
IRDINATES 



fll 



1 



S210 



DISPLAY SCREEN 




19 

BNSDOCIO: <EP 105S893A1J > 




EP 1 055 993 A1 




F I G. 7 



SCROLL INSTRUCTION 


MOVING AMOUNT | 


UPWARD/DOWNWARD SCROLLING A LINE 


1 5 DOTS 1 


UPWARD/lXfflNWARD SCROLLING A PAGE 


12 0 DOTS 1 



F I G. 8 



DISPLAY 
ELEMENT 




TEXT 



PRIORITY 



REFERENCE 
VALUE 



14 DOTS 



CORRECTION PRIORITY AREA 



DOWNWARD 



ON-SCREEN 



UPWARD 
SCROLLING 



OFFSCREEN 



LINE 



14 DOTS 



ON-SCREEN 



(Hn^SCREEN 



COMPOSITE 1 



19 DOTS 



ON-SCREEN 



OFFSCREEN 



20 



BNSDOCID: <EP 1055993A1 1 > 




EP 1 055 993 A1 




F I G. 9 




S301 



DETERMINE CORRECTION 
PRIORITY AREA 



HEIGHT 
OF DISPLAY 
ELEMENT IN CORRECTION 
PRIORITY AREA IS EQUAL 
TO OR SMALLER 
REFERENCE 
VALUE *? 



S302 



No 



Yes 



HEIGHT OF 
DISPLAY ELEMENT 
OUTSIDE CORRECTION 
PRIORITY AREA IS EQUAL TO 
OR SMALLER THAN 
REFERENCE 
VALUE ? 



S304 



Ye s ^S305 



DETERMINE POSITIVE 
VALUE OF HEIGHT OF 
DISPLAY ELEMENT 
IN CORRECTION 
PRIORITY AREA AS 
OFFSET MOVING 
AMOUNT 



DETERMINE NEGATIVE 
VALUE OF HEIGHT (F 
DISPUY ELEMENT 
OUTSIDE CORRECTION 
PRIORITY AREA AS 
OFFSET MOVING 
AMOUNT 



S306 



DETERMINE 0 AS 
OFFSET MOVING 
AMOUNT 



I 




21 



BNSDOCID: <EP_ 



.1055993A1_I _> 




EP 1 055 993 A1 




FIG. 10 





X COORDINATE 


Y COORDINATE 


DISPUY START POSITION 
COORDINATES 


0 


0 



ELEMENT ID 


TYPE 


X 


Y 


WIDTH 


HEIGKT 


CONTENT 


0001 


TEXT 


0 


0 


48 


20 


'TEXT' 


0002 


LINE 


0 


20 


50 


5 


NONE 


0003 


BMP 


0 


25 


50 


45 


BMP BODY 


0004 


COffOTD 
1 


0 


70 


40 


20 


•SEND* + OVAL 


• 
• 


■ 

• 
• 

• 


• 

• 
• 

• 


• 

• 
■ 

• 


• 
• 

m 
• 


• 

• 

• 

• 


« 

• 
• 



(a) UYOUT INFORMATION BEFORE SCROLLING 









DOWNWARD SCROLLING A LINE AND CORRECTION 











X COORDINATE 


Y COORDINATE 


DISPUY START POSITION 
COORDINATES 


0 


20 



ELEMENT ID 


TYPE 


X 


Y 


WIDTH 


HEIGHT 


aWTENT 


0001 


TEXT 


0 


0 


48 


20 


'TEXT' 


0002 


LINE 


0 


20 


50 


5 


NONE 


0003 


BMP 


0 


25 


50 


45 


BMP BODY 


0004 


COMPOUND 
1 


0 


70 


40 


20 


'SEND' + OVAL 


9 

* 
• 

• 


• 

• 
• 
• 


• 

• 

• 

• 


■ 
• 


• 
• 

m 


• 

• 
• 


• 

■ 

• 



(b) LAYOUT INFORMATION AFTER SCROLLING 



22 



BNSDOCID: <EP 



1055993A1_I_> 




EP 1 055 993 A1 




FIG. 11 



(0.0) 




601 




( sm ) 



(0. 0) 1 

(0, i5) |TEX'P -^ 



DOWNWARD 
SCROaiNG 
A LINE 



602 




C SEND ) 



603 



I ■ ' 



(a) DISPUY SCR] 
SCROLLING 



N BEFORE 



(b) DISPLAY SCREEN AFTER 
SCROLLING 



SCROLL CORRECTION 



M.l.lJ 




(0, 0) r 
(0. 20)1 




604 




( SEND ) 



(c) DISPLAY SCREEN AFTER 
SCROLL CORREaiON 



23 



BNSDOCID: <EP 



1055993A1 I > 




EP 1 055 993 A1 




FIG. 12 





X COORDINATE 


Y COORDINATE 


DISPLAY START POSITION 
COORDINATES 


0 


6 0 



ELEMENT ID 


TYPE 


X 


Y 


WIDTH 


HEIGHT 


CWTENT 


0001 


TEXT 


0 


0 


48 


20 


'TEXT' 


0002 


LINE 


0 


20 


50 


5 


NONE 


0003 


COMPOUND 
1 


0 


25 


40 


25 


'SEND' + OVAL 


0004 


BMP 


0 


50 


50 


45 


BMP BODY 


• 

• 

• 


• 

• 
• 

• 


■ 

■ 
* 

• 


• 

• 
• 

• 


• 

• 
* 

• 


• 

• 
• 

• 


• 

■ 

• 

• 



(a) UYOUT INFORMATION BEFORE SCROLLING 









UPWARD SCROLLING A LINE AND CORRECTION 











X COORDINATE 


Y COORDINATE 


DISPUY START POSITION 
COORDINATES 


0 


50 



ELEMENT ID 


TYPE 


X 


Y 


WIDTH 


HEIGHT 


CWTENT 


000 1 


TEXT 


0 


0 


48 


20 


'TEXT' 


0002 


LINE 


0 


20 


50 


5 


NONE 


0003 


COMPOUND 
1 


0 


25 


40 


25 


'SEND' + OVAL 


0004 


BMP 


0 


50 


50 


45 


BMP BODY 


• 

• 
• 


• 

* 
• 

• 


• 

* 

9 


• 

• 

• 

• 


• 

• 
• 


• 

• 
• 

• 


• 

* 
• 

■ 



(b) UYOUT INFORMATION AFTER SCROLLING 



24 



BNSDCX^ID: <EP 1 



055993A1_L> 




EP 1 055 993 A1 




FIG. 13 



(0. 0) I 

'TEXT 



'l SEND 



(0. 60) 



701 



(0, 0) r 
I 



(0. 45) 



i| SEND 



UPWARD 
SCROLLING 
A LINE 



702 



703 704 





- 





(a) DISPLAY SCREEN BEFORE 
SCROLLING 



(b) DISPLAY SCREEN AFTER 
SCROLLING 









SCROLL CORRECTION 











(0, 0) 



(0. 50) 



705 



•TEXT 




1^ SEND J 











(c) DISPLAY SCREEN AFTER 
SCROLL CORRECTION 



25 



BNSDOCID: <EP 



105S993A1 I > 



EP 1 055 993 A1 



FIG. 14 





X CXX)RDINATE 


Y COORDINATE 


DISPLAY START POSITION 
COORDINATES 


0 


4 0 



ELEMEOT ID 


TYPE 


X 


Y 


WIDTH 


HEIGifr 


CONTENT 


0001 


BMP 


0 


0 


50 


45 


BMP BODY 


0002 


TEXT 


0 


45 


48 


2 0 


"TEXT* 


0003 


COMPOUND 
1 


50 


45 


40 


25 


'SEND' + OVAL 


0004 


LINE 


0 


70 


50 


5 


NONE 


• 

• 

• 

• 


• 

• 

• 

• 


• 

• 
• 

• 


• 

• 

• 

• 


• 

• 

• 

• 


■ 

• 
• 

• 


• 

• 

• 

• 



(a) LAYOUT INFORMATION BEFORE SCROLLING 







DOINWARD SCROLLING A LINE AND CORRECTION 









X COORDINATE 


Y COORDINATE 


DISPLAY START POSITION 
COORDINATES 


0 


70 



ELEMENT ID 


TYPE 


X 


Y 


WIDTH 


HEIGHT 


CCOTENT 


0001 


BMP 


0 


0 


50 


45 


BMP BODY 


0002 


TEXT 


0 


4 5 


48 


20 


'TEXT' 


0003 


COMPOUND 
1 


50 


45 


40 


25 


'SEND' + OVAL 


0004 


LINE 


0 


70 


50 


5 


NONE 


• 

• 
• 

• 


• 

• 
• 

• 


• 

* 


■ 
• 
• 
• 


• 
* 
• 

« 


• 

• 
• 


* 

■ 
■ 



(b) LAYOUT INFORMATION AFTER SCROLLING 



26 



1055993A1J_> 



EP 1 055 993 A1 



FIG. 15 



803 



(0,0) 



(0, 40) 



^^^^^ 


1 
1 
1 






TEXT[ SEND ] 



(0. 0) 



801 



(0. 



DOWNWARD 
SCROLLING 
A LINE 



i 
I 
I 
I 



(a) DISPLAY SCRl 
SCROLLING 



I 



N BEFORE 



802 




P BIT MAP ^ 


1 
1 





I ■ ' 

(b) DISPUY SCREEN AFTER 
SCROLLING 









SCROLL CORRECTION 










(0. 0) 



(0. 70) t 




SEND 



804 



I • 

(c) DISPLAY SCREEN AFTER 
SCROLL CORRECTION 



1055993A1 I > 



27 




EP 1 055 993 A1 





European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 00 10 9180 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, wtiere appropriate. 
ot retevartt passages 



US 5 615 384 A (CANOVA JR FRANCIS J ET 
AL) 25 March 1997 (1997-03-25) 

♦ abstract; figures 1,3-8 * 

* column 1, line 34-64 * 

♦ column 2, line 42-59 * 

* column 3, line 21 - column 7, line 45 * 



EP 0 889 402 A (IBH) 

7 January 1999 (1999-01-07) 

* abstract; figures 2-5 * 

* column 13, line 31 - column 22, line 21 

US 5 801 691 A (DAHL SCOTT S) 
1 September 1998 (1998-09-01) 

* abstract; figures 1-5, 10 A- 100 * 

* column 1, line 13 - column 8, line 32 * 



The present search report has been drawn up for all claims 



MUNICH 



Ott* el oofHPMon Of ihtt SMich 

28 July 2000 



Relevant 
locMtfm 



1-32 



1-32 



1-32 



CLASSmCATION OF TME 
APPIJCATION (lnt.a.7) 



606F3/033 
H04L12/00 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.7> 



G06F 
H04L 



Nash. M 



8 

St 



1 

s 

111 



CATEGORY OF CITED DOCUMENTS 

X : particularly ratovart if takon alona 

Y : ^ftioiiafty raiavant tf combined wttti another 

documafit of tha same catagoiy 
A : taetmological bacfcgrourxl 
0 : non-wrfttan disclosure 
P : intennadiate document 



T : theory or princv)le undertying the mvention 
E : eerier patent document but published on. or 

after the filing date 
D : document cited in the application 
L : document cited for other reaeone 



& : member of the same patent tamtly. correoponding 
document 



28 



BNSOCX^ID: <EP. 



,105S993A1_L> 




EP 1 055 993 A1 




ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 00 10 9180 



This annex lists the patent famity members relating \o the patent documents cited in the above-mentioned European search report. 

The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

28-07-2000 



Patent document 




Publication 




Patent family 




PuUication 


cited in search report 




date 




mefnber($) 




date 


US 5615384 


A 


25-03-1997 


• - 

EP 


0651543 


A 


03-05-1995 








OP 


2813728 


B 


22-10-1998 








OP 


7244742 


A 


19-09-1995 


EP 0889402 


A 


07-01-1999 


OP 


11038958 


A 


12-02-1999 


US 5801691 


A 


01-09-1998 


EP 


0950218 


A 


20-10-1999 








OP 


2000505924 


T 


16-05-2000 








WO 


9829797 


A 


09-07-1998 



9 

ui For more details about this anr^ex : see Official Jownai of the European Patent Office. No. 12/82 



29 



8NSDOCID: <EP 



1055993A1 I > 



THtS PAaE BLANK (uspto) 



